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Search Nucleotide 

Limits 

Display GenBank(Fuij) 
Range: from 3527982 



\Jt fc V* My NCBI 

i'Nucfeotide 



~ for 

Preview/Index History Clipboard 
Show 5 Send to 
to 3528476 Show .•,!>- e , . 



Clear 



J: BA000043. Sports Geobacillus kaust...[gi:56378377] 
Features Sequence 



?I PL El 

JOURNAL 
FUBMED 
REFERENCE 
AUTHORS 
TITLE 
JOURNAL 



Bacteria; Fir 



iustophiius HTA426 
dcutes; Bacillales; 



?akami,H., ?akaki,Y., 
Matsui,S. at d Ucn Lj ica 
T h e r iii o a d a p t a t i on trait 
thermophilic Geobacill: 
ler) Nucleic Acids Res 
15576355 



seiilaceae; Geobacillus. 
thi,S. f Shimamura, S. , Suzuki, H. 
he genome sequence of 



iha. 



'-9645) 



4 95) 

Takami,H., Takaki,Y. and Chee,G. 
Direct Submission 

Submitted (25-JUN-2003) Hideto Takami, Japan Marine Science , 
Technology Center, Microbial Genome Analysis Research Group; 
Natsushima-cho, Yokcsuka, Kanagawa 237-0061, Japan 
(E-mail; takaraih@jamstec.go.jp, 

URL:http: / /www. jamstec . go. jp/ j amstec-e/bio/exbase . hfm 1 
Tel:81-46-867-9643, Fax:31-4 6-867- " " 

Location./Quali f ie 

1. .495 

/organism="Geobacilius kaustcphiius HTA426" 

/mol_t ype= " genomic DNA " 

/strain="HTA426" 

_ rce="isclated c the deej * 

' note = " t h e r moph i 1 e " 
complement (1. .495) 
•lccus_tag«"GK3481" 
.•oraplement (1. .495) 
iocus_tag="GK3481" 



■ 

56381858" 
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gacgcggtta atcat 
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^Nucleotide 



[Sign h | 



Search Nucfec: de 

Limits 

Display GenBank(FuH) 
K.miie fit'm 539 52 59 



for 

Preview/index 
Show 5 - Send 

to 5398771 



1: AE0I6877. Reports 
Conment Features Sequence 

AE016877 



- ■-: . 

Show whole sequence 
llus cereus A...[gi:29899096] 



.. Reverse complemented sir, 



LOCUS 
DEFINITION 
ACCESSION 
VERSION 
KEYWORDS 



JOHRMAL 
PUBMED 
REFERENCE 
AUTHORS 



;io:; : 



DNA 1. 
te genome. 



14579 
l.f579 
Bacillaies; 



It CUP. 



Fonstein, 1 



513) 

Ivanova.K., Sorokin,A., Anderson,!., Galleron,N., Candelon 
Kapatrai, V. , Bhattacharyya, A. , Eteznik,G., Mikhailova, N. , 
Lapidus,A., Chu, h. , Masur,M., Goltsman, E . , Larsen, N. ," D'Soi 
Walunas,T., Grechkin,Y., Fusch,G., Kaselkorn, R 
Ehrlich, D.S.D. , Overbeek,R, and Kyrpides,N. 
Genome sequence of Bacillus cereus and comparative < 
Bacillus anthracis 
Nature 423 (69355, 87-91 (2003) 

2 (bases 1 to 513) 

Candelon, B . , Gailloux,K., Ehrlich, D.S. and Sorokin,A. 
The number of ribosomal RMA eperens in Bacillus cereus 
Unpublished 

1 to 513) 



i,N. , 



Kapatrai, ' 



3 hi 



irson,!., Galleron,N., < 
\., P.eznik,G., Kikhailo' 
., Goltsman.E., Larsen,! 
jch, G. , Haseikorn, R . , Fc 
and Kyrpides, N. 



Submitted (12 
On or before' i 



30, 2005 this 



tTCC 14579" 
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' O.Ld_:ccus_ *; . 1 - 4 ' " 
implement (1. .513) 

i = '*BC 5475" 

3--BC5475" 

transa_table=li 



•KCPDLRYTPNGVAVATFTLAVNRAFANQQGER 

igsnpfgqss: 



61 arc 



:tcgt, 



aaatcgtcgt cggaaatgtc gatcggttga cctacatttg ■ 
gtaaatccag agttaccttg gttacctgaa ttactagatt c 
,o, g ^ ta< 3 a g cct tggttaccga aaccagctcc tgatggttgc tgattaaatq < 
iHi ctccccaccg ccattacgcg gctctaaaaa ttgcacgct' • 
241 gtatacacgt ttaccatct 
301 tgctaagcta ccttttttc 
361 cicaattaata aagtcagct 
421 taacgtaaaa gtagctact 
481 taaacgacca acgaggata 
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Search Nucleotide 

Limits 

Display GenBank(Full) 
Range from 



^Nucleotide gja, 



for 

Preview/Index History Clipboard 
Show 5 .- Send to 

to 554931 Show whole sequence 



N'Z \A \C02000001. Reports Bacillus anthraci...[gi:653 16885] 



Comment Features Sequence 



DEFINITION 

ACCESSION 
VERSION 
KEYWORDS 
SOURCE 
ORGANISM 



TITLE 

JOURNAL 
POBMED 
REFERENCE 
AUTHORS 
TITLE 
JOURNAL 

COMMENT 



E,if.\l; 



anthracii 



A2012 



Baoillaceae; Bacillu: 



Bacteria; Firmicutes; Bacillale.- 
cereus group. 
1 (bases i to 531) 

Read,T.D., Salzberg.S.L. , Pop,M., Shumway, M. , Urn 
Holtzapple,E., Busch,J.D., Smith, K. L. , Schupp, r 
Keim, P. and Fraser,C.M. 

Comparative genome sequencing for disc< 



:illu 
ce 296 



nr. 



ry of r 



'am, L., Jiang, L., 
, Solomon, D,, 

'el polymorph isms 



2026-2033 (2002) 



Ar.;v:-t.i*. ; , 



Proje. 



mged t 



iSsembly-vi 



signed 



Submitted (16-MAY-2005) National Center for Biotechnology 
Information, NIH, Bethesda, MD 20894, USA 
NOTE : Until 03/06/2003, this project code (NZ_AAAC) beloi 
Burkholderia fungorum. In order to match the code that < 
to the GenBank version a change t 
the project, from 01 to 02, is ne 
Protein-coding genes were predicted using GeneMark and GeneMarkHMM 
programs (kindly provided by M. Borodcvsky) . Functional annotation 

' " 1 r ' - 3 " rd - n Database) and COG (Clusters of 

Orthologous Groups) assignments, it has not yet been sub-feet to 
-3 ...i DNA sequence and predicted protein- - _ . s 

for BLAST a*- -c ^. i o, n - 
Location/Qualifiers 



1. 
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181 accacgttgc 1 
211 ttctgttaca t 



tgttgattcg caa< 
ggcgtgtaac gta = 
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1 



Search Nucleotide 

Limits 

Display GenBank(Full) 
Range: from - 



: . for 
Preview/index 
. Show 5 . Send tc 

to 5224780 



• ' ' : My NCBI 

^Nucleotide m^L 



Revere complcrscnici 5! 



97-27 



1: Al-DI'i^ -rr. Bacillus thuringi...[gi:49328240} 
Comment Features Sequence 

LOCUS AE027355 522 bp DNA 

DEFINITION Bacillus thuringiensis serovar konkukian st 
genome . 

ACCESSION AE017 355 REGION: 5224 259 .. 5224780 
VERSION AE 17355.1 01:4 9328240 

KEYWORDS 

SOURCE Bacillus thuringiensis serovar konkukian st. 

OF A! ISM , , ^ 

Bacteria; Firmicutes; Bacillales; Bacillaceae; Baci 
cereus group. 
REFERENCE 1 (bases 1 to 522 5 

AUTHORS Brettin, T.S. , Bruce, D. , Challacombe, J. F. , Gilna,P., 
Hill,K., Hitchcock, P. , Jackson, P. , Keim, F., Longmir 
Okirtaka,R., Richardson,?., Rubin, E. and Tice.H. 
Complete genome sequence of Bacillus thuringiensis 
Unpublished 
2 (bases 1 to 522) 

Brettin, T.S., Bruce, D., Challacombe, J. F. , Gilna, P., 
Hili,K., Hitchcock,?., Jackson, P., Keim, F 
Okinaka,R., Richardson, P. , Rubin, E . and T: 
Direct Submission 

Submitted (07- JCJN-2004 ) Joint Genome Insti 
Energy, 2800 Mitchell Drive, Walnut Creek, 
Bacillus thuringiensis 97-27 {subsp. konki 
originally isolated from a case of severe 
(Bacillus thuringiensis subsp. konkukian (serotype H34| 
superinfection: Case report and experimental evidence of 
pathogenicity in immunosuppcressed mice. Hernandez, E, Ramisse 
Ducoureau, J-P, Cruel, T, and Cavallo, J-D. J Clin Microbiol 1 
36(7) :2138-2139j . B. thuringiensis is indigenous to many habit, 
worldwide; these include soil, insects, deciduous and coniferoi 
leaves (Prediction of insecticidai activity of Bacillus 

•* Ji trai s c, polymerase chain reaction product 

profiles. Carozzi, MB, Kramer, VC, Warr»r, , 



12-AUG-2004 



TITLE 
JOURNAL 
REFERENCE 
AUTHORS 



COMMENT 



Longmir < 



i H34}) 



HG. 



1991 



- - - -• t - anal- sis (Fluorescent ampli 

- r -'Hi . . r r - - analysis of Baciiiu; anthracis 
Bacillus cereus, and Bacillus thuringiensis isolates. Hill, 
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prepares at tne Joint Genome Institute 
NM. Shotgun sequencing was performed i 

Facility (JGi-PGF) in Walnut Creek, CA to a cover-ago. of ? 4x * 

" - - . fs and K 

_ - . _ 

the assembly with :;: K s;d ana - ■ - . , . 

"f:r:^-" g ^^; * ~- * - 1 ~ 

tRMAs were identified using t RHASean -SE . Basic analysis of rh» q»re 
predict! _ ,- - _ , _ ? iair =t thp 

PFam, BLOCKS and Prodom databases. f. r - - * .notional" 

- ' *- * 1 ' b > * toJl " =f annotators at JGI-LANL, 

- ! ' f esu ^ ts ln addition to information from the basic 

--- . of 5s40 features have been annotated on the 

scat ion/Qualifiers 
source 1..522 

^ r !*" ism= " Bacillus th «rin<jiensis serovar konkukian str. 

'' 5n °l__type="genomic DNA" 
/strain="97-27" 
/serovar-" konkukian" 
/db _xref="taxon: 281309" 
gen© complement (1.. 522) 

/gene="ssb" 

/locus_tag="B?9727_5i54" 
ccs complement (1. . 522) 

/gene~"ssb" 

/locus_tag="BT9?27_5154" 

/inferenee= n non~experimental evidence, no additional 
details recorded" 
/codon_start=l 
/transl_table=li 

/product="single-stranded DNA-binding protein" 
/protein_id-"AAT626?2 . 1 " 
/db_xref-"GI : 4 9332026" 

/translation="MMNRVILVGRLTKDPDLRYTPNGVAVATFTLAVNRAFANQQGER 
EADFINCVIWRKQAENVANYLKKGSLAGVDGRLQTPi IT 1, - TFVLAESVQF 
LEPRNGGGEQRGSF' . , 
GQPIDISDDDLPF" 

IN 

1 ttagaacggt aaatcgtcgt cggaaatgtc gatcggttga cctacatttg aaaatggatc 
61 gtcattcttc gtaaatccag agtttccttg gttaccttgg ttgcccgaat tactagattg 
121 accaaatggg ttagagcttt ggttaccgaa accagctcct gatggttgct gattaaatga 
- - • xaccg cattacgcgg ctc'ai -t --.<---,—_ ^ , 3 

241 ttctgtt-aca - »* r * " * — t: -~ > - - -, , 3atcc 

301 atctacgcct gctaagctac cttttttcaa at,. • 

" - • ' a - aa agtcagcttc acgctcacot tgttgattcq ca 
421 attca , *• -j'- - a~*-gc aacaccattc •- gtaagtcagg 

481 - - ;;aa :gact:3. :;«7a- ;a . : ac ^- est - 
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Sc trch Nl -ic sol je 



Display GenBank{Fuii) ■ 
Projection on the feature (#6) 



^Nucleotide 



■ for 

Preview/Index History 
Show 5 : , : Send to 
Show whole Sequence 



My N< 31 
[Sign in] 
-. 



JI: NZ AAOY01 000054. - rts Bacillus weihenst...[gi:89207994] 

Comment Features Sequence 

LOCUS HZ AAOY01000054 522 bp DNA 

u- " ~ i , _ 
sequence. 

N;; _AACVOiOOCC!i4 REGION: complement ( 54 

NZ_AAOY01000054 .1 GI : 832079S4 



inear BCT 06-MAR-2006 
cle genome shotgun 



ACCESSION 
VERSION 
KEYWORDS 
SOURCE 
ORGANISM 



JOURNAL 
REFERENCE 
AUTHORS 



Bacillus weihenstephanensis KBAB4 
3 ill - r tach K3AB4 

Bacteria; Firmicutes; Bacillales; 3acilla< 
cereus group. 
1 (bases 1 to 522) 

Lapidus,A., Goltsman, E. , CopeIand,A., Luc= 
Detter,J.C, Glavina del Rio, T . , Hammon.N. 



:e,H, , 



Bruce, 
!,N., Se- 



es., Richardson, P. , Auger, S., 
;ohar,M., Broussole, V., Brillard, J. , 
.ch.S.D., Lereelus, D. , Aymerich,S., 



US DOE Joint Genome Institute (JGI-PGF) 

Sequencing of the draft genome and assembly of Bacillus 

weihenstephanensis KBAB4 

Unpublished 

2 (bases 1 to 522} 

Larimer, F. and Land,M, 

US DOE Joint Genome Institute (JGI-ORNL) 
Annotation of the draft genome assembly of Bacillus 
weihenstephanensis KBAB4 
Unpublished 



Guinebretien 
Nuguen-the, C 
US DOE Joint 
Direct Subaij 
Submitted (02-MAR-2 
Mitchell Drive BIGG 



1 to 522) 

., Goltsman, E., Copeland, A. , Lucas, S., Barry, K. , 
C, Glavina del Rio, T. , Hammon,N. , Israni,S., Dalin 
Bruce, D. , Pitluck,S., Richardson,?., Auger, S,, 
N,, Sanchis,V., Gohar,M., Broussole, V. , "eriliard, J. 
'"" *'--H., Ehriich,S.D. , ierecius, D. , -- - 
.rid Sorokin.A. 
none Institute (JGI-PGF) 



(^crofcesiacuba.; ji-psi. or.;: 
C?S TOE Jour r- l~.~_t.*. 

vailable from Alex-.-i , ? cr--:in 



http:.. 



v.ncbi.nlm.nih.gov/entrez/vievver.fcgi?vaI=89207994&itemID=6&view-gbwjth... 



NCBI Sequence Viewer v2.0 



Page 2 of 3 



timely fashio; 
::• ' •-- ; J . :i 



1414). Marc cieta.; laa p:vlr ::i-.T.et:.; ana v a-a , -a ' " a ■•' I '"' ' 

D - _ 

revealed that the strain grows at lea, taaca a V ;- ■ -. - • '" ' 

* n " lr ;: i ! ! ; cr - a '; ;v - ly lf:c -*- ed and chacacterized^tMinr 6 *' 
?" BC ism' W ff 010206 (Sorok f n et al. Appl Env Microbiol, 2006, 

\ 16 iatter two strains are the type strains of a newly 
recogn z a - _ ~ E - j. p to grow in cold arid 

naving the species name Bacillus weihenstephanensis (lechner et ai, 
Int. o Syst. Bacterid, 1998, 48, 1373). Since, by MLS T, KB AS 4 is 
very closely related to WSBC10204 and represents many other 
psychrctrophic strains, it was assigned a species name Bacillus 
weihenstephanensis and the strain KBRB4 should alsc be consider, i 
rJ '-VF-a r-^praa — ! ar v.-a cf thi, ; a c -, ■ . . 
rURES Location/Qualifiers 
source 1 . . 522 

/organism=*'Baciilus weihenstephanensis KBAB4 " 
/moi_type="genomic DMA" 
/strain="KBAB4" 
/db_x r e f = " t a xon : 3 1 5 7 3 0 " 
gene 1 , . 522 

/locus_tag-"BcerKBAB4 DRAFT 2050 " 
CDS 1..522 

/locus__tag="BcerKBAB4DRAF?_2050" 

/codon_start=l 

/transl_table=ll 

/product="Single~strand binding protein" 
/protein_id="2P_01 18 6525,1" 
/db_xref="GI: 8 9208000" 
/db_xref=" Inter Pro: l'PROOQ4 24 n 
/db_xre f- "InterPro : IPP004365" 
/db_xref«"InterPrc : ; - .1 a = - - » 
/db_xref=":r.ter c r; : - 

/translation="MJ^NRVILVGRLrKDPDLR , rTP{aGyAVATrTLAVNRAFANQQGER 

C " ~ _ I ~ 1 - > . r - — 1 

> ..1 r- , - \ • -- j, rr^a; p.,,.,' 

GQPIDISDDDLPF" 



.-cag» d »ac 

tai* Tt''t ' T - ; 1:::i " c ^'-- ? ^ ; ta-CL^aaj i^n::Uj,: ugaca.7c.-Jta 

361 

421 - ^ . . , .1. - - _ 

1 - - ~-> . -..caacgat ttaccatttt aa 
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il *J St 3 

Limits 

Display GenBank(Fulf) 
Projection on the feature {/? 1 84) 



: for 

Preview/index History 
Show 5 ', Send to \ 
Show whoie Sequence 



^Nucleotide 



1: Z99I: 
Comment 



4. Reports Bacillus subtijis...[gi:32468840] 
Features Sequence 



to 4214630. 

239124 REGION: comclemc-nt (187181 . 
Z99124.2 GI:32468840 

- - _ 

'- :--■>:■•'•• i • ; ■ ; 

1 (bases 1 to 519; 
Kunst,F., Ogasawara,N. , Moszer, I., 
A2evedo,V., Bertero, M. G , , Bessiere 



21) : froro 4 0 1 1 



All, 



:r,L., 



, Braun,M., Brigneil, S . C. , 
V., Caldwell, B . , Capuano,V\, 
J., Connerton, I . F, , Cumraings, M , J . , 
:.M., Dusterho£t,A. , Ehrlich, S . D. , 
gton, J., Fabret,C, Ferrari, E . , 
Fujita, Y., Fucria,S., Galizzi,A,, 
, Goffeau,A., Goiightly, E. J. , 
Haga,K., Haiech,J., Harwood, C . R , , 



Carter, N.M., Choi,S.K., Ccdani, 
Daniel, R. A., Denizot,F., Devin< 
Emrrterson, P . T. , Entian, K. D. , Erj 
Foulger,D., Fritz, C, Fujita, M. 
Galieron,M., Ghim, S.Y., Glaser, 
Grandi,G., Guiseppi,G., Guy, B.J 

Henaut,A., Hilbert,H., Holsappei, S . , Hosono,S., Hullo,M.F.7 
Itaya,M., Jones, L., Joris,B., Karamata,D., Kasahara, Y 
Klaerr-Blanchard,M., Klein, C, Kcbayashi, Y. , Koetter, ; 
Koningstein,G., Krogh,S., Kumano,M., Kurita.K., Lapid> 
Lardinois, S. , Lauber,J., Lazarevic, V. , Lee,S.M., Levii 
Masuda,S., Mauel,C, Medigue,C, Medina, N., Meilado, R. 
Mizuno.M., Moestl,D., Nakai.S., Noback.M., Hoone,D., 0'Reilly,M., 
Ogawa.K., Ogiwara,A., Oudega,3., Park,S.H., Parro,V,, Pohl,T.M., 
Pcrtetelle, D. , Porwoliik, S . , Pr ascot t, A.M. , Presecan,E., Pujic, P. 
Purnelle, B . , Rapoport,G. r Rey,M., Reynolds, S., Rieger,M., 
Rivolta.C., Rocha,E., Roche, B. , Rose,M., Sadaie,Y., Sato,T., 
Scanlan, E . , Schleich.S., Schroeter, R . , Scoff one, F. , Sekiguchi, J. , 
Sekowska,A., Seror, S. J. , Serror,P., Shin, 8. S., Soldo, 3.,' 
3orokin,A., Tacconi,E., ?akagi,T., Takahashi, H. , Takemaru, K. , 

, , 1 a 3, " , 



u,H. , 



i,A. ( 



Yata, K. , 
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Paris Cedex 15, FRANCE. E-mail: soszetlpasteur.fr, 

- - - , ' A z 

68 89 46 

On Jul 7, 2003 this sequence version replaced gi : 2*S64-.|2 . 

tains Jim from relent Rio.; ^» - - _ .• i - 

1 "* r - annotation and detailed information 

- -'• " £ - • : f -r ■• at 



/•organism- "Bacillus subtiiis subsp. subtilis str. 168" 

/mol_type="genomic DKA" 

/strain-"! 68" 

/db xref - " taxon : 2 2 4 3 0 8 " 
gene 1..519 

/gene="ssb" 

/locus_tag- H BSU40900" 
CDS 1..519 

/gene= n ssb" 

/locus_tag="BSCJ4 0900" 

/codon_start=i 

/translatable--! I 

/product="singie-strand DNA-binding protein" 

/db_xref="GI : 2636637 " ' 

/db_xr e f = "GOA : P 3 7 4 5 5 " 

/db_xref=" Inter Pre: I PRC 0,3 4 24 " 

/db_xref="InterPro: rPR0089 M" 

/db_xref«" Inter Pro: I PR1? 1 0 9 " fi " 

/db_xref»"SubtiList : BGJ.0048" 

/db__xref ="UniProtKB/Swiss-Prot : P37455" 

ranslati c::""M710R7VL7GP L7K:;?ELRYTP1;G1VWA I'tTLA YIIRTFTNCiGER 
EAr;FTMCVTKP POAENVANFLKKGSLAGVDGRLQTPH ;.p /; i F7QAESVQF 

lt:7?'?7-:27\"c G v ;I ^^^ F ;- r , D ,. , 

KPIDI3DDDLPF" 

ORIGIN 

1 atgettaace gagttgtatt agteggaaga ctgacaaaag acccagagct tcgttatacg 
61 ecaaaeggtg cggctgttgc tacgtttact cttgctgtga ategtacatt tacgaaccag 
121 teeggagaac gtgaggcega tttcattaat tgtgtcactt ggagaagaca agecgaaaac 
131 gttgeaaact tcttgaaaaa aggaagcett geaggegtag atggccgttt acaaacaaga 
241 aactatgaaa aocagcaagg acagcgtgtc ttcgtgacag aggtccaagc tgaaagtgtt 
301 caatttcttg agecgaaaaa eggeggeggt tctggttcag gtggatacaa cgaaggaaac 
361 ageggeggag gecagtaett tggeggagge caaaatgata atccatttgg gggaaatcaa 
421 aacaao:u,j ? i.g- t ti iwni.'u; tttaatgatg acccatttgc aaacgaegge 
481 a icgattg a itct jga t jatgatctt ccattctaa 
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o ••• ••;] 

Search Nucleotide 

Limits 

Display GenBank<Ful() 
Range from * 



> 



\'-'' -' My NCBI 

^Nucleotide .. 



for 

Preview/Index 
Show 5 ., . Send to 
to 4207477 



History Ci.pdoard 
Show whole sequence 



1: < P>>i ' ' 1)2 



Comment Features Sequence 



>ts Bacillus lichenif...[gi:56 160984] 



LOCOS 

DEFINITION 
ACCESSION 



JOURNAL 

REFERENCE 
AUTHORS 
TITLE 
JOURNAL 



'02.2 GI:56 



Fin 



5*3; 



s ATCC j 
Bacilli 



! ( DSM 1 
Baciil 



'11.1 us 



Rey,M.W., Ramaiya,P., Nelson, B. A., Brody-Karpin, S . D. , 
Zaretsky, E. J. , Tang,M. ( de Lecn,A.L., Xiang,H., Gusti,V. 
Clausen, I. G. , 01sen,P.B., Rasmus sen, M. D. , Andersen, J. T. ,' ' 
Jorgensen,P.L., Larsen,T.S., Sorokin,A., Bolotin, A. , Lapidus, A , 
Galleron,N., Ehrlich, S . D. and Berka, R.M. 

Complete genome sequence of the industrial bacterium Bacillus 
iichenifcrmis and comparisons with closely related Bacillus spe<-i< 
Genome Biol. 5 (.10), R77 (2004) 

2 (bases 1 to 513} 

Berka, R.M. , Rey,M.W. and Ramaiya,P. 
Direct Submission 

Submitted U4-JUL-2004 ) Novozymes Biotech Inc, 1445 Brew *ve 
Davis, CA 95616, USA "* ' 

3 {bases 1 to 513} 

Berka, R.M., Rey, M.'eJ . and Ramaiya,P. 



513 



SEP-2004) Novozymes E 
6, USA 

e by submitter 
this sequence versic 
in/Qualifiers 



-otech Inc, 144 5 Drew Ave, 
: replaced gi: 52001 702. 



/ organism- "Bacillus iichenifcrmis ATCC 14580" 
/mol_type= "genomic DNA" 
/strain- n ATCC 14530; DSM 13" 
hja f-"A?CC:14580" 
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/transI_table=II 
/product^" single-strand 

- 

LEPKGGG.- ' ■ " _\ " 



ORIGIN 

3. tt 



61 

121 cggrtcactt 1 



cat caga ■ . - - 

ctt gattgcgatt ctgattgttt tgactgccgc cgaatggagc 
cgc caaagtgttg gceteeetgg cctccgctgt aaccgccgga 
"7 , - ~ " - ""-J ' ft * " - " i i - ;cgtgac 

*4. l gtatacacgc tgtccctgct gattttcata — n - ^ - , 
Jji cgcaagactt cct<.ttttaa ggaaatttgc aacgttttcg octtot ttc — - 
361 acagttgatg aaatcagctt cacgttcacc ctgctgattc gtaaaog- - , . v 
421 aagcgtaaag gtggcaacag ctgcaccgct aggagtataa eg-.-, fd :tq ggtcctttgt 
481 cagtctgccg actaaaacaa ctcggttaag cat 
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Nucleotide 



Search Nucleotide f or 

L;rr>.i?s Prey>awfU-.oc;.'. Htsto«y Cfocoara 

Display GenBanWFu!!) show 5 Send to 

Range: from 4186205 t0 4186711 Show whole sequence 

]1: BAOOG004. Reports Bacillus halodura...[gi:471 18318] 
Comment Features Sequence 



- ' . -125 DKA, r ir _ - c 

' REGION: 4 186205 .. 4 1367 11 

VERSION BA00CC04.3 GI:47I18318 

KEYWORDS 

SOURCE EaciUus halodurans C-125 

ORGANISM Bacillus halodurans C-125 

Bacteria; Firmicutes; Bacillales; 3ac.ilJa 
REFERENCE 1 

AUTHORS Takaroi,H, 



Rovcr.e cornpk'TT.t'niec! >i 



TITLE 



acultatively alkalihilic Bacillu 



JOURNAL fin) Horikoshi, K. and. Tsujii,K. {Eds.); 

EXTREMOPHILES IN DEEP-SEA ENVIRONMENTS: 24 9-284; 
Springer-Verlag (1999) 
REFERENCE 2 

AUTHORS Takami,H, and Horikoshi, K. 

TITLE Reidentification of facultatively aikaiiphilic Bacillus sp. C-125 

to Bacillus halodurans 
JOURNAL Biosci. Biotechnol. Biochem. 63, 94 3-94 5 {1999} 
REFERENCE 3 

AUTHORS Takami,H., Nakascne, K. , Hirama,C, Takaki,Y., Masui,N , Fuii F 

Nakamura,Y. and Inoue,A. ' * " ' ' ' 

TITLE An improved physical and genetic map of the genome of alfcaliohilic 

Bacillus sp. C-125 
JOURNAL Extreraophiles 3 (!}, 21-28 (1999) 
PUBMED 10086841 
REFERENCE 4 

AUTHORS Takami,H., Hakasone.K. , Ogasawara, N . , Hirama,C, Nakamura, Y. , 
Masui,N., Fuji.F., Takaki.Y., Incue,A. and Horikoshi, K. 

TITLE Sequencing of three lambda clones from the genome cf aikaiiphilic 

Bacillus sp. strain C-125 

JOURNAL Extreraophiles 3 (1), 29-34 (1999) 
PUBMED 10086842 
REFERENCE 5 

AUTHORS fakarr I'akak ,Y., la ne,K., Hira.ua, C, Inoue,A. and 

TITLE " 

- ' -• ' " - : < .-i'5 (1999'* 

I { 3MEC ] n 92928 
"L" _"J Z 6 

AUTHORS Takarai,H., Masui,N., Nakasone,K. and Horikoshi, K. 
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PUBMED 
REFERENCE 
AUTHORS 



:i,Y,, Nakasone, K. , : 
ia,C. , Fuji, F. and M, 
i of the chromosome < 

(3), 227-233 (1999) 



Nakasone, K., Masui,N., Takaki, 
Hirama,C, Fuji, P. and Takami,] 
Characterization and comparati' 
aikaliphilic Bacillus halodurai 



PUBMED 
REFERENCE 
AUTHORS 



study cf the i 



TITLE 

JOUR';;,:. 
PUBMED 
REFERENCE 
AUTHORS 
TITLE 
JOURNAL 



ce of the aikaliphilic bacterium 
sequence comparison with Bacilli 
(21), 4317-4331 {2000) 



11 {bases 1 to 507) 
Takami,H. and Takaki, v. 
Direct Submission 

Submitted (22-MAR-2000) Kideto Takami, Japan Marine Science 
Technology Center, Deep-sea Microorganisms Research Group; 
Natsushima, Yokosuka, Kanagawa 237-0061, Japan 
{E-mail: takamih@jamstec.go.jp, 

URL:http: //www. jamstec.go.jp/jamstec-e/bio/DEEPSTAR/FResean 
Tel: 8 1-4 68-67-38 95, Fax:81-4 63-66-6364) 

On or before Dec 8, 2004 this sequence version replaced 
gi: 10172612, gi: 101723 90, gi : 10173176, gi: 10173440, gi:1017.: 
gi 5 101 :4030, gi: 1.0174345, gi: 10174613, gi : 1 7041 gi:1017< 
gi: 10175500, gi : ; 0175792 , gi : 101 7 61 00, gi : 10176401 . 

Location/Qualifiers 

1. .507 

/crgar.ism="3aciiius halodurans C-125" 
/moi__type="ger.omic DNA" 
/strain="C-i25" 
/db_xref ="taxon : 272558 " 
/note="aikaIiphile" 
complement (1. .507) 
, - 7S ' D " 
• r -t ,' i . . 507) 
jem - sb" 



. jodcn start=l 
/transl_table-ll 
c ; r.= "single ■ 



ind DMA-binding prcte. 
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^Cr:'':v';S^jA^; : .v.v- : - ■ _ , -. ... ....... r , v . _ 

<- z ; s zs ■',y; :G ; >-. v z ■ : : zz ■:: 5 s K r s ^g:;s-.^::f^.c^f^::^v:^ 




- - " ! r ''^ ' 1 ' :"-^ttgttg r-;,;..; n;:"! rzta caqcaagtgt 
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St irch Ni . 

Display GenBank(Fuil) 
Range: from 4288801 



^Nucleotide 



for 

Preview/Index 
: Show 5 . Sendtc 



: 



Reverse complemented m 



i: AP006627. Reports Bacillus clausii ..,[gi:56908016] 
Features Sequence 



LOCUS 

DEFINITION 
ACCESSION 
VERSION 
KEYWORDS 
SOURCE 
ORGANISM 

REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
REFERENCE 
AUTHORS 



TITLE 

JOURNAL 
PUBMED 
REFERENCE 
AUTHORS 

TITLE 

JOURNAL 
PUBMED 
REFERENCE 
AUTHORS 



BC7 2S-JUL-2006 



TITLE 

JOURNAL 
REFERENCE 
AUTHORS 



AP006627 4S6 bp DNA linea) 

i % — * genome. 

<i REGION : 4288801 .. 4283286 
fiP006627.1 61: 56908016 

Bacillus clausii KSM-K16 

Bacillus clausii KSM-K1 6 

Bacteria; Firmicutes; Bacillales; Bacillaceae; Bacillus. 

Hakamada, Y . , Kobayashi , T. , Hitomi,<J., Kawai,S. and Ito,S. 
Molecular cloning and nucleotide sequence of the gene for an 
lophilic Bacillus sp. KSM-K16 
(1994) 



78, 1 



Hitomi,J., Ycshimatsu, T. , 



Kobayashi, T. , Hakamada, Y. , Adachi,S 
Koike, K. , Kawai,S. and Ito,S. 

Purification and properties of an alkaline protea: 
alkalophilic Bacillus sp, KSM-K16 
Appl. Microbiol. Biotechnol. 43 r 3 > , 473-481 il995) 

7632397 
3 

Shirai,T., Suzuki, A. , Yamane,T., Ashida,T., Kobayashi T Hitomi 
and Ito,S. ' ~' 

High-resolution crystal structure of M-protease: ohylogeny aided 
analysis of the high-alkaiine adaptation mechanism 
Protein Eng. 10 (6), 627-634 (1997) 
9278275 



Sakafci,Y., Kageyama.Y., Shimaaura, S . , Suzuki, H . , Nishi,S., 

Hatada,Y. , Kawai,S., Ito,S. and fiorikcshi,K. 

The complete genome sequence of the alkaliphi li - BaciHus 

KSM-K16 

Unpublished 

5 (bases 1 to 486) 



- - - ". jf 

Biologi-v, -- . e :; 2606 A 

! : -gun, Tochigi 321-3497, Japan 
E-mail: - _ k d. co.jp, URL 

Tel: 81-285-68-751 6, Fax:81-285-68-7547) 
Location /Qualifiers 



>shi,K. 

ma, Kao 

http://www. ■ :•• 
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/strain=*KSM-K16" 
/db_xref="taxon : 66692 

*" " - . - _ " 
-• mpl : • - I , . iS, 
S " - : " 

:u; tag "AS :=51C( " 
complement ! 1 . . 436} 
/gene~"ssb" 



' ' T PKI E FSNQQGER 

i^pp-:^wY:3;Y:;YNFCY y^ 



61 at™ata-cca ^ Cgt eggaaa^ate aatcgaaccg tcattcgaga aegggtegtt 

121 qtactaafca aaacL" - * tt ^tgcca gaaccttggt tgccag-gcc 

:/ " ■"" ; ^■■'--~:r-><- y^...-.:- g.igattcgag 

* a<13, -'-yy dc -g cccagcaa egatttcegt tacaaaaacg cgcctgcctt cattattgtc 
^4* atagctege gtttgeacac ggccgtcgac tectgeaagg ctcccttttt taaggaaatt 
301 ggcgacgttc teagceggtt tgcgccagac aacacagtta atgaagtcag cttctcgttc 
361 tectgetgg tttgaaaacg gaeggttgae tgcaagcgta aaattggcta :agctaca • 
421 gtttggcgtg aategcaatt cagggtcacg cgttaagcgt ccgacaagaa caacaeggtt 
481 taacaa " 



Discla mer I Write to the Help Desk 
NCB) | HIM | NIH 
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EXHIBIT 2 



- " - - i 16 2006 

######«####<###*# *» ===== *=S 
# 

s a _ ■ - 2 



it Identity: 252/553 {45.6%) 

# Similarity: 252/553 t45 - S%> 

# Gaps: 119/553 (21.5%) 

# Score: 1104.5 



!6S.9156740?437. 



SEQ175 

G_kausotphilu 
SEQ175 

GJcausotphilu 
SEQ175 

G_kausotphilu 
SBQ175 

GJcausotphilu 
SEQ175 

GJcausotphilu 
SE0175 

GJcausotphilu 
SE0~ 7 5 

G kausotpfrilu 
SEQI75 

i«b "ii 3 -. 
tt^l 7 5 

: kausotphilu 



1 atgattaaccgcgtc attttggtcggcagg ttaa 

l ttaaaacggcaaatcatcatcagaaatatcgatcggctggccgtcattgg 
3 5 cgaga ~ gat c cggag 1 1 gcgt tacac - - - 1 ccaagcgga a 

MM MM M-.|..|i...||.| 1. 1. ..|||| I 

51 cgaaaggatcgtcatcgatgcggccaaaccctttttcgttcggatattgg 
71 tgg--ctg---ttgccacgtttacg ctcgcggtcaaccgtc- 

m m inn 11..1..1 i - 1 — 1 1 uii.i 

101 tggttctgatcttgcc-cgaatgggaatggatccccatagt-agccgcct 

107 -cgtttacaaatcagcagggcgagcggg- -aaacggattttattcaatqt 

I--IM---II l|. |- .||. .(I |.|...||| • 

149 gctgttgcccctc-gctgctcgctcgttcctttcggc--tcaagaaactg 

1 S 4 gt cgt t tggcgccgcca ggcg- gaaaacg tcgccaact tt ttgaa 

1. 1. 1. 1. in mi. ii. ii. |.. | 

196 gacgctatcagccaccacttccgtcacgtacacg-cgccgaccttcttga 
3 93 aaaggggagcttggctgg- -tgtcgatggccgactgcaaacccgc--agc 

mi n-ii ii..i..iiii..i..i iii.m m 

245 ttttcatagct--gcgggtttgcagtcggccatcgac--accagccaagc 
244 tatgaaaatcaagaaggtcggcgt-gtgtacgtgacggaaatqatqar-g 

, Q i i-.i.ii.ii. mi- n. 1. 1 .i.i in. m.: 

->i -•-:::o.:t :;>:"-.:• w. -= , nc;.P3' • -• — r.i;.: - --t - ? g- j • 

3 ' 7 "-" *ttfc tgag gaaaggaacgagcgagcagcoaggqo 

, - • i - i i • i • ■ n i . • . ( . i . in !i..if..i.ii .!.:: 

atccgttt--cccgr- : 

341 -9«c«9 ggcggct icfcatggggatccattcccattcgaocaaqatca 
- 1 T ttgaccgcgag cgcaaacgt- -ggcaa~-ca 



■ i 

3Jcaus Jtphi f 
3 _k . tp r i .. 



* P-ogram: needle 

f Eynddt , 

* AIign_ format; srspair 

: - , _ - 

issflsr^slihii^ a!! a |! 1; = 4 !: s », a « = ; : a : , = - # „ s i u Ss 



# Score: 1047, 



246/553 
101/553 



Q1 ' 5 1 at 9 attaacc 9-cgtcattttggtcggcaggttaacgagagatcc 

l-l-l-ll-ll mi 1 1 1 1 • ■ ■ 1 1 N - 1 j . I I i . . 

B_cereus i ttagaacggtaaatcgtegtcggaaatgtcgatcggttgac-ctacattt 

SEQ17S 45 99 a 9ttg---cgttacactcc aagcggagtggct- - -gttgccacq 

• •'•■II HM--IM i.. i. mi.. i. in II..: 

B -- el eUS SC 3 aaaat ^atcgtcattctt C gtaaatccaga 3 ttaccttggttacctga 
SE0175 85 "tacgctcgcggtcaaccg -tec- - -gtttacaaatcagcagg 

•III! -f| |||.. 1. 1|. | in 

rf^cereus 100 attactagattgaccaaatgggttagagccttggttaccgaaac- -cage 
SEQ17S 125 9 c 9 a 9 c 99gaaacggattctattcaatgtgtcgtttggcaccqcca 

■l--i--l!---l-lin--li.-|....l|-|.|. ! .iiiiii 

B_cereus 148 tcctgatggttgctgattaaatgaaccacgttgctccccaccgccattac 



m i it, 93 ?? 9a< r^ 1 •'°- ac '- -l -'9cagct:atgaaaa tcaagaaggt 

' ! ' 1 I I • I • ■ J I • • I I I • I I - I • • | | . | | . . . | . j | j f . | . . 

I Sftatacacgtttaccatcttgtccctcgtaattacgagtttgaagacgcc 

i cggcgtgtgtacgtgacggaagtggtggctgatagcgtccaatttcttqa 

!■■! Ill |.|.|....|.|..||..|. ||. Hi. ..|||. 

■ catc tac "^S cct 9ctaagctaccttttt---tcaaataatttgc 
gccgaaaggaacgagcgagcagcgaggggcgaca gcaqg.-ggct 

;-N |..|....|..| | |j| ..||.|.|j| 

... -i .. . g l. r.. t '-^q::r o t - t a c gc ■. : ;l r ;a t : a c - ;i .:• ; 5 a r. t i a f: a a a g tc,2 • ic f : 
; - ' " ca ttcggqcaagatc-agaaccaccaai-at~c 

•>•• i — n •!-!•. n i inn... j Jf. .hi.. ~ "i 

tcac- -gctcaccttgctgatt- -ggcaaatgcgcgattcacag c 



- . . .. .... .. , 

■ .aagtcag- -ggtccttagttaaacgaccaacgaggata =acgatt 



# Program: needle 

It Men 5 1 yi;i4:j; 

* A t sir 



# Al igned_sequences : 

« 1: SEQ17S 

# 2: S_anthracis 

# Matrix EH < > 

8 lapjpenaltv: 1.0. c 

# Exter-djenalty: 0.5 



* " *' ' * * 237/57? (41.1%) 
Similarity: 237/577 (41.1%) 

S Saps: 131/577 (22.7%) 

# Score: 1040.5 



SEQ175 

B_anthracis 

SEQ175 

B_anthracis 

SEQ175 

B__anthracis 

SEQ175 

B_anthracis 

SEQ175 

B_anthracis 

SEQ175 

B^anthracis 

SEQ175 

B_anthracis 

SSQ175 



atgattaaccg-cgtcattttggtcggcaggttaacgagagaccc 

i „ l-l-l-fl-lt Mil fll[.-.|Mi.| I --!.[!.. 

x ttagaacggcaaatcgtcgtcggaaatgccgatcggttgac-ctacattt 
45 ggagt tg- - -cgttacactcc- — aagcggagtggct - - -gttgccacg 

"oLL'l* i--l-i!!l.-f- li! 

" 9aaaatg3atc 9 tcattcttc 9taaatccagagtttccttggttac:cttg 

85 t ttaege tcgcggtcaacc- -gtcc qftacaa 

.«„ -I--I-I--IM I.. | Ml.. 1.1 

iOO Sttgcccgaattactagattgaccaaatgggttagagctttggttaccga 

116 atcagcagggcgagcgggaaacggattttattcaatgtgtcgtctggcgc 

'■' in -- i '-f--!f- -!-M!t-.!|..|....|j.!.|.:.;.j 

150 aac--cagctcctgatggttgctgattaa a fcgaaccacgttgctccccac 

198 cgccattacgcggctctaaaaattgtacgctttccgcaa gaactt 

210 S^ctggtgtcgatggccgactgcaaacccgcagctatgaaaatcaagaag 

' 1 1 ■ l — 1 1 ■ - ■ M - ■ f • I • I . i - . i - . . s | . . . I j I f 

243 --ctgttacatatacacgcttaccatcttgtccctcgtaattacgagttt 

260 .tcggcgtgtgtacgtgaoggaagtggtggct - gacagcg 

I • • I • i I I • • • I • — I • I • I I -i • ■ i | ..III 

.91 gaagacgtccatctacgcctgctaagctacctctttttaaataatttgc- 
^ 9 9 tccaat 1 1 c 1 1 gagccgaaaggaacgagcga gcactcga 

337 Sggacgacagcaggcggctactatggggatccattccca— ttcgagca 

'••tl l-.|.|||f.f| II I 

390 cacgc-tcaccttgttgattcgcaaatgcgcgattcacagctaacgtaaa 



. ] 



SEQllb 
B_anf irac * 
SE0175 
3_ar.chraci3 



itcagaaccaccaacatcca- 

' Hi 



jggt- 



439 igtagctactg , , it j- _ - : ,- 

419 ' ■ • > - - j 

489 _ . . — t t , 

-* * gatatc.tct.garg jatttgccgttt 492 

532 531 



# Eundate: Men Jul 31 07:15:58 200S 

- _ - a- I 



17155589573420. 



# Extendjpenalty: 0.5 

# Length: S56 

# Identity: 238/556 (42.8%) 

# Similarity: 238/556 (42.8%; 
» Gaps: 96/556 (17.6%) 

# Score: 102 9.5 



SEQ175 

B_thuringiens 
SEQ175 

3_thuringiens 
SEQ175 

B__thuringiens 
SEQ175 

B_thuringiens 
SEQ175 

B^thuringiens 
SEQ17S 

B_thuringiei3s 
5EQ175 

B_ thuringiens 
t2Cl "'5 



B__thuringi. 



1 a tgat taaccg - cgtcat t c tggtcggcaggt taacgagagatcc 

i ttM J*'-i' IMI im I I I I — f * I I - I f --MS.. 

i "agaacggtaaatcgtcgtcggaaatgtcgatcggttgac-ctacattt 

45 ggagttg---cgttacactcc aagcggagtggct---gttgccacg 

, n '■'■■II IH-I--II-I I-- I- MIL. |. HI ||.. | 
50 gaaaatggatcgtcattcttcgtaaatccagagtttccttggttaccctg 

85 t ttaege t ogcggtcaacc atC c get tacaa 

, „ -ll-l-l .|--I.|..||| |.. | 

100 gttgcccgaattactagattgaccaaatgggttagagctttggttaccga 



116 atcagcagggcgagcgggaaacggatt 

f-i i!i..f.-i..n...|.in 

150 aac--cagctcctgatggttgctgatt 




165 






166 cgeca -ggcggaaaacgtcqcc 






HIM 1 1 | . . . | | | . . | . | . . 
198 cgccattacgcggctctaaaaat tgta 

210 ggctggcgtcgatggccgactqcaaac 


aactt tttgaaaaaggggagc 1 1 


209 
242 


lll-l----l|.-.||..f.|.|.| 


"11 'Tjl, j , 

• 1 • • • 1 1 • • • 1 1 . . . | . | | . . . 


259 


243 --ctgttacatatacacgcttaceatc 


tgtccctcgtaattacgagttt 




2 6 0 gtcggcgtgtgtacgrgacggaagtgqt 
l--l-lll-..|....|.|.|....J. 


ggctgatagcgtccaatttctt 
■-H--I- 


309 




accttttt tcaaataattt 


337 



0 gagccgaaaggaacgagcgagcagcgaggggcgaca ecaogegg 

„ ! -;- ,J I.. i. .../.. i j in ..h.|.| 

gc ctc =ttgtttacgccat raattaataaagtcag 

4 ctactatggggatccattcccattcgggcaagatcagaaccaccaatatc 

l»-f-- l----ll-l---.mil ||. f. | 

1 ettcac- -gctcaecttgttgattcg eaaatgegegattcae 



SEul7B 452 acg---gccagccgatcgatattt ctaatqat"atteac-~crt-»- 

I i I !• ill 1. 1 l.-IM | I I II iii""" T|~T 

B_thur lngl «w 469 acgtaagtcag-ggtccttagttaaacg^ccaacgag^t i 3 - 



SEQ17S 403 
B_ tharingiens 517 



* /- - _- . X ' _ ... 



# Gap_penalty: 10.0 

# Extend cenaltv: O.J 
» 

# Length: 525 

# Identity: 334/525 i53.6%; 
« Similarity: 334/525 (63.6%) 

# Gaps: 36/525 ( 6.9%) 

# Score : 1725 . 0 



B_ weihensteph 
SEQ175 

B_weiheristeph 
SEQ175 

B_ weihensteph 
SEQI75 

B_weihensteph 
SEQ175 

B_weihensteph 
SEQ175 

B_weihensteph 

SHCI75 

B_ weihensteph 
SEQ175 

• i enstepl 

SEQI7S 

B__weihensteph 



, ' 1 " " 1 ' i > tt 

.■ !m -ll-tM!-ih-f-!M!--!-i!lii.j..|M|. jf.ji 

fttggtcgtttaactaaggaccctgactt 



. ttgatgaatcgtgtt 



' 1 ' )' Tt-l l t t-^g-tcqcqqtca 

C1 ■"! Ni!.li.!..||.||-!!.|f.||- [Mm ii.i.!| 3 j M 

-1 acg^tacacgcccaatggtgttgcagtagctaettttacgttagctgtga 
1 0 1 accgtccgt t tacaaatcagcagggcgagcgggaaacggat 1 1 1 a 1 1 caa 

. ni l:fi--l-MI.|.!ini.!|.jj.!!|!|.|i|. M1 . m ,, M . 

i01 atcgcgcatttgcgaatcaacaaggtgagcgtgaagctgactttattaat 

151 tgtgtcgtttggcgccgccaggcggaaaacgtcgccaactttttgaaaaa 
, ql 'l"l--l-llll|....||.||.||||||t|.||.||.|.|||| lm | 
151 t Sf t 9 taatat 99cgtaaacaagcagaaaacgtggcaaattatttgaaaaa 

201 9339agc t tggc tggt gt cgatggccgactqcaaacccocaccta i-aaaa 

•li-lili !•!!•! M|.!|.||.||.!|.nilJ.i?.| .|| if 

201 a 99tagcttagcaggcgtagacggacgtcttcaaactcgtaattacgatg 
251 atcaagaaggtcggc gtgtgtacg! ■ "acqaaaqtaoraa"raa'- a (T^f ^ 

■ ■ ii 1 1 1 • i n - • • 1 1 n i . ! i . i m i ii ni i fl i iii m 

-51 , i i -t ! 7 - i 1 ti ,J , t 7 1 M "M 



. -It'l ll-IIM •IH.-|.|.||.|.||| 
■l c--agcaaceatcagg-agctggtttcggtaaccaaagctctaacccattt 

; ' ' * ! - ' ^"-tccgaacgaaaaagggtttggccaca 

, iii 1 1 • i • • ■ i ■ • • I f ■ 1 1 - 1 . . ■ n . . i . 1 1 1 — i . T . | 

ggtca- -atctagtaattcaggtaaccaaggtaatcaaggtaactctsga 



---eg at - c t c a: ■■;. :! cj i ,,r. ; ■H'-j^-.isaeoMr a r 

if imniMi m 

tctgatgatgat t » 3 c=3! t 

l(-l!-ll-iill|.[|-t!i 

• - :•- _- - : . t r a - . - - . - - 



" : - mj rmat repair 



# Gap penalty: 10.0 

# Extend __perwlty : 0.5 
# 

# Length: 52a 

# Identity: 3S0/528 (66.3%} 

# Similarity: 350/528 {66.3%} 

# Gaps: 45/528 ( 8.5%) 

# Score : I860 . 0 



SEQ17S 
B_subtilis 




1 atgattaaccgcgtcattttggtcggcaggttaacgagagatccqqaqtt 

, !ff.!!liMt.f|..|.|!.iiil|.[|..|.n-j.|M.sj 9 |[!.! 

' at gct._aaccgagttgtattagtcggaagactgacaaaagacccagagct 


50 

50 


SEQ175 
B_subtilis 


t: 


I gcgttacactccaagcggagtggctgttgccacgtttacgctcgcqqtca 

•iNn-!i.|flf.i!|.|.i!!ll!||i.i|||| f [!.!!.j| 

L tcgttatacgccaaacggtgcggctgttgctacgtttactcttgctgtga 


100 
100 


SEQ175 
B_subtilis 


!. 0 ' 
.1 0 1 


. accgtccgtttacaaatcagcagggcgagcgggaaacggattttattcaa 

l-in.f.|!||j.lf.MI-..||.||.i|.||..|.M!l!-M!.i. 

atcgtacat t tacgaaccagtccggagaacgtgaggccgat ttcat taat 


J 5 0 


SEQ17 5 
B_subtilis 


1S1 
151 


tgtgtcgtttggcgccgccaggcggaaaacgtcgccaacttttto-aaaaa 

[ 1 1 1 n . . 1 1 1 1 . 1 . . i . 1 1 . 1 1 . [ 1 1 j 1 1 f 1 . 1 ; . 1 j 1 1| . j 1 1 , || , | 

tgtgtcacttggagaagacaagccgaaaacgttgcaaacttcttgaaaaa 


200 

200 


SEQ175 


201 


9gggagcttggctggtgtcgatggccgactgcaaacccgcagctatqaaa 

• i f • 1 i i • 1 • 1 1 • ! ! • I ! • 1 1 i 1! ! ! ) ■ - 1 . 1 j j 1 1 . . j . | . 1 1 j j j j | ! 

aggaagccttgcaggcgtagatggccgtttacaaacaagaaactatgaaa 


250 


Bjmbtilis 


201 




SEQ175 

B_ subtilis 


251 
251 


atcaagaaggtcggcgtgtgtacgtgacggaagtggtggctgatagcgtc 

i-n--mi-i-miii.i.iiii!i.ii-ji. .. .inn. 11. ij. 

accagcaaggacagcgtgtcttcgtgacagaggtccaagctgaaagtgtt 


300 
300 


SEC 1 75 
B^subtilig 


301 


1 "" f 1 - 11-1-7 u I 

Mill 111 11 111 111 if 1111 .in 11 1 

caatttcttgagccgaaa--aacggcggcggttctggtccaggtgqatac 


331 
348 


SEQ17S 


332 


a 3 c SaSgg--gcgacagcaggcggc---tactatgg-gga-tccattc-- 

i-j'i. 11 .|..i-ii 11. in mi. in in .in... 

aacgaaggaaacagcggc - ggaggccag t ac 1 1 tggcggaggccaaaa tg 


372 


B_subtilis 


349 


397 






ccattcgggcaagatcagaaccaccaatatceqaa. t,-_, 

iiiii-ih--i.iiii.iii.iiii.. ..i .|.i..i.m 

itaatecatttgggggaaateaaaacaaccagagac j r . 




B__subtilis 


398 ■ 





418 : - - t - _ - . ^ , . . 

■•i-lt-l--llli.[!.l!.|!.|||||.|lij||.|.if|| 

■145 ---aacagctttaatgatgacccatttgccaacgacggcaaaccg* 

4--:=: -..L^^gitilj-^tc-i-ccqft- : 2 

-!UMflII!l!|.f.j!.|j. 

492 catctC5Qd-gni!; : ^3^ct-:;"-}--.ztaa -J3 



# Align_forraat: srspair 

" - " * " - - eedle-20O60?31.e72in-'«5t. 

## „ „*- „„ ss - _ = = = . Ert!i a #s#s# 



« 1: SEQ17S 

# 2 ~ BJUchen * i~ 

If Gap_penalty: 10 . 0 

# Extend penalty: 0.5 
# 

# Length: 56 6 

U Identity: 253/566 (44.7%) 

# Similarity: 253/566 (44.7%) 

# Gaps: 127/566 (22.4%; 

# Score: 1124.0 



SEQ175 

B__licheniform 
SEQ17S 

B_licheniform 
SEQ175 

B__licheniforra 
SEQ175 

B_licheniform 
SEQ17 5 

B_licheniform 
SEQ175 

B_licheniforta 
SEQ175 

B__licheniform 

8_licheniform 



1 atgattaaccg-cgtc attttctgtcggcaggttaaeaaqaq 

1 ttaaaatggcaagtcgtcatcagagatgtcaatcggc tttcc 

1 atccggagttgcgttacactccaagcggagtggctgttgccacgtttacg 

, l l l l-lllll II ■■!---(--!!li!lll!-.t.fl-il 

acc " _ -atttgcgaatggatc- -gtcattgaagctgttgccttgattgcg 
1 ctcgcggtcaaccgtccgtttacaaatcagcagggcgagcggoaaacgga 

s -I-I---IIM. •!...[. M |||.. |||.. in 

a at tctgattgttttgactgccgc cgaat-ggagccgg- 

i ttttattcaatgtgtcgtttggcgccgcca ggcggaaaacgtcgcc 

liM-MMS llimii |.. ||.... 1. 1. iii 

4 - ---ttcattttgtc cgccgccaaagtgttggcctccctggcc 

J aactttttgaaaaaggggagcttggctggtgtcgatggccgactgca- - - 
I tccgctgtaaccgccggaaccagaaccgecgcctttaggctccagaaatt 



213 gaacactttcagct-tgaacttccgtgacgtatacacgctgtccctqctg 
- - lagtggtggc tgatagcgtccaatttcttoagccgaaagga 

,„ ■■■•I--I-H ii-. i. nun m.Ti.in.iii 

* b ; at e r. t cat age tgcgcgt ttgeaaaegteca- - - tctacacccgc aag - - 

322 acgagc- - - -ga geageg agrg- - - ggegacagcagg 

30 7 acttccttttttaaggaaacttgcaacgttttcggcttgtcttctcciga 
' 3gatcca~-ttcceattcg -gqeaagat ia 

„ ! i !-i l-l.-ii .ii-|-!!i 

• ..<-- , i!- - 7 itgaaateagcttcacgttcaccctgctgat teqt saa 



SEOI7 5 



J ' ^ 1 ■ - 

I ll-i-!--l-l-!.f..-if.!|| ...{(. in 

406 " "~ ! m 

4 -• i - - ' :7 :i 7 ? 'I *- :--C t r - ■: q - .- c a aLcj ,.■ - - 3 ::• ■-. :: :- . 1 1~ ~ :- ~ -.. 

I ! ' ' M.|.M 
456 tataacgaagctctgggtcctttgtcagtctg jactaa 

477 tgatqatttaccgttt 492 

I - I - J - - I 



# Rundate: Hon Jul 31 07:21:22 2006 

# . - i : 

- - I ' _ ' i 

n 

# Al igned_sequences s 2 
« I: SEQ175 

# 2: B_halodurans 

ff Matrix EEL - Kf 2 
~ - : '-r.u*' V : 1 " . C 

# Extend_penalty: 0.5 



SE3 



253/553 
253/553 
107/S53 



SEQ175 

BJialcdurans 
SEQ17S 

B_halodurans 
SEQ17 5 

B_halcdurans 
SEQ175 

B__halodurans 
SEQ175 

B_halodurans 

SEQ175 

B_ha.lodurans 

SEC175 

B^halodurans 

3EQ1 

B_halodurans 
B_fcalcdurans 



III-. -II. I. I-H li.l.f.l.lll..l..l.l. .1 

1 ttagaatggcaaatcatcatcggaaatatcgattggcttgccatcatttg 
39 agatccggagttgcgttacactccaagcggagtgg---ctgttgccae-- 

E , Nil-lf. !-j..[M!| 

.1 caaacgggtcttctgagaaaccac-- -cggattgacgtccggagcoacca 
S4 -gtttacgctcgcggtca--accgtccgtttacaaatcagcagagcqaqc 

•lt-;;M-M---lll ...|...-|||| MM 

y« gattgttgcccgaaatcattaccgcccatt gggttgttaggg-gagc 

13 1 933 aaa cggattttattcaatgtgtcgtttqgcaccgccaggcqgaaaac 

. , -fiii mm..:ii.|..!ii 

144 cgccaccaaagtt--gtcaa cgtttgatcccccttggctttgtga 

181 gtcgccaactctttgaaaaaggggagcttggctggtgtcgatggccgact 

i-in----n---i.il-. i...im -in 1. 1 u. 1 1 .|| 

18 7 gccgcgcggttcaaggaat t - gaacgct t - tctg ccatgacc- tct 

231 g caaacccgcagctatgaaaatcaagaacrqtcq acatota 

i iiii-.f-i-ii i — fir — T ; i 1 7 jifi if 

-3 0 _) 1 ~ l 14-, >| ' -3- i -I I 1 ' ' I 

2 7 1 t acgtgacggaagtggtggctgatag- cgtccaat 1 1 c ttgagccgaaag 

277 aitccgii.-icaa^ciai^iiai-i^iii " 1 ' ' 1 ' ' 

J *• td^caacdccag^tagaci.i.ccctta tcaaata 

320 gaacg-agcgagcagcgaggggcgacag-c-aggcggctac- - -tatgggg 

f;-M - - 1 1 - - 1 . - 1 J - ..l|..f.| ||.. ||. | || ||.. |.. 

„, sM I- • • I- { I ! I II I . . .(.- 1 . 1 . 1 . . 

Jt> / atctgcttcgcgccctcctt---.gt*'3o-' , * ' tacag 



B_ halcdurans 414 - x » jtgt iaagttt }< t 
SEQ17S 449 atg aca-accaoc 



B_halodurans 462 ctggatcacgtgtcaaecgaccga ctaggacgacacgatttaaca 

SEQ17S 490 ttt 4«2 

! 



tj F ..r:rj:iT.O ; "0:1 ."1 



7:22:20 2006 



ft Aligns J .-f :s le-nces : 7 

# 1: SEQ17S 

# 2: B_clausii 

# Matrix E7" ~ , . 

# Gap_penaity: I CO 

4= f ■ -r-; l_p . • _ r 

# Length: 5 52 

# Identity: 257/552 (46.6*) 

# Similarity: 257/552 (46.6%) 
8 Gaps: 126/532 (22.8*! 

# Score: 1055 .5 



SEQ175 

B_clauaii 

SEQ175 

Belausii 

SEQ175 

B_clausii 

SEQ17S 

B^clausii 

SEQ175 

SEQ17 5 

B_clausii 

SEQ175 

B__clawsi i 

SEQ17 5 



1 at-gattaaccgcgtc-- -attttggtcg-gcaggttaacgaga 

, w II II- ■ I- 1 ■■INI Ii-i-..!if .|.| |j i|| 

ltaaaat 99'aagatcatcgtcggaaatatcaatcgaaccgtcattcgaga 
40 gatccggagttgcgeta-cactccaagcggagtggctgttgccacgttta 

■in ^ him ii---m.-.ii..iiiii...iii lui 

Si """ ac 99-9t--cgttatcatatccattagaacggctgccacca-gttt- 
89 cgctcgcggtc--aaccgtccgtttacaaatcagcagggcgagcqq---q 

„ 1 him i. ii. i iin i. ii. 9 ] 9 | 

93 -ggttgc- - -cagaacctt- -ggttgc- - - -cage- -gccgtactgatca 

1 3 4 aaaeggat 1 t tat tcaat gtgtcgtt tggcgccgccag- - gcggaaaacg 

!NI |.|II|-...|.!.| |||.... 
131 aaaccaggattattcccagag-.gattggttttgactgttgcgaggt- - - 

182 tcgccaactttttgaaaaaggggagctt- -ggctggtgtcgatggccgac 

176 tcgagaaatt ggacgctttcagc- -- 

230 tgcaaacccgcagct atgaaaa^caaqaaq* 

, I-NM--I !!--!! .|| 

21r tacaaaaacgcgcctgccttcattattgtca--taa! 
274 gtgacggaagt-ggtggctgatagcgtccaatttctt 

„, " f J H f....|||..||..||f.. m .|. 

2 5 9 a c gg Co g t c g a a a c c t gc aa . - g - 1. c: - c C t r 1 a 1 a 

323 egageg-age agegaggggs 

306 cgttctcagccggtttgcgccagac 



--■ gaaggaagcaac 1 : 

l-il-l-lli-ll 
tatgaagt - jg-Ta -t 



aaga ;ga; 



:cattcgggcaagatcaoaacc - - acc»a~at 
MII-MI l|..|-|.-.||.| f|...j.. 



- - cgctctccct-- 



: ' " '..I. , ? , , 



4 - '■-■> 'J i i-caagcg-- 



EXHIBIT 3 




^_<<SJSrO P hliUS MIfR S <' ~ _. - - "IQ 4 G 

''•- : ' L f rSEQRGATAGGyyQGERETDFIQCWWRRQAENVANPLKKGST.PGVrRRTQTR 120 
J ^ duSto P - J ' iS " -CCEr.Err;::'!.- -'VVV;HF.rAE>:VA-«-LKKG^L;v-7DCH^QTP SO ' 



SEQ1.7 6 

G_kaastophi.l 



fYGDPFPFGQDQNHQYPNEKGF 14 0 



GRIDDDPFANDGQPIDISDDDLPF 164 
GRI DDDPFANDGQPI DISDDDLPF 1 6 4 



- 

Aligning... 

Group I: Sequences: 2 Score:2366 
' ' L . , 

052«^0 A aSr ent f /ebi/ext ^^/clu S talw-work/interactiv e /clu S talw-2006 
TUl* mNRVII,VGRLTRDPELRyTPSGVAVATrriAVNRPFTNQSyENQEGRR--VYVTEWAn 58 

f 0176 SVQFLEPKGTSEQRGATAGGyyQGERETDriQCVVWRilOAENVANFLFKG<5TAGV^ 1 - * 

~ CereU8 v ^yLKKGSLAGVDGRLQTRNYEGQ ^GKRVYVTEVLAESVQ-ELEPRNGGGEQRGSF H6 

;EQ1 7 6 RLQTRGDPF PFGQDQNHQYPNEKGFGRII 

S - Cereus "V •: " •'. GSNPFGQSSNSGHQGN? ' ' 



:2) Aligned. Score: 56 

file created: />.d >• • v - < /c i stalv 

21442. dndj 

groups 

uences: 2 Score:2356 
ere 337 

nment file created f /ebi/extserv/ c lust aiw- work,' interact ive/ciust aiw- 
21442. alnj 

.... v NRVILVGRLTRDPELRYTPSGVAVATFTIAVNRPFTNQSYENQEGRR— VYVTEV 55 



RLQTRGDPF PFGQDQNHQYPNEKGFG--RIDDDPFANDGQPIDISDDDLPF 164 

GSFNQQPSGA- 1 V. t TIE FGQSSNSGNQGNQGNSGF" /: -'f.'~CF F"HV'-QFIDI3BDDLPF 176 



: . ' 
- T - 

Ai iqn;:;trr Rc.O'j 
7 .7' _ . - 

20060731-05344 

SEQ176 



SEQ17 6 



/GPJ/r?.:.?SI.;:Y7:-'SG\^/?,TFTIAVNRPFTNQSYENQEGPR 
/oRLTKDPDIR xj CQCEBEADFI - 

EQRGATAGGYYQGERETDFIQCWWRRQAENVANFLKK< 



RLQTRGDPF- 
NQQPSGAGFGi 



IPFGQSSNSGNQGNQGNSGFTKNDDPFSNVGQPID 



roup 1: Sequences: 2 Score: 2361 



SEQ176 MINRVi; 



f f " 1 ' rLVGRlTKDPDLRY 



.'-•3v.::c 



SEQ176 

B__ w e i h e n s t e p h a n en s i a 



"~ T ELRYTPSG" 
MLNRVVLVGRL1 KI PELF YTJ N 7 ; 



IQSYENQEGRRVYVT— EVVAD 5 8 
: r ' E i F" •:. ' .""VrRRQAEN 60 



SVQFLEPKGTSEQRGATAGGyyQGERETDFIQCWWRRQAENVANFI.KK c S L 1 1 0 

VANFLKKGSLAGVDGRLQTRMYENQQG^ RVFVTE KNGGGSGSGGYN 117 

AGVDGRLQTRG— -DPFPFGQDQNHQYPNEKGFGRIDDDPFA-NDGQPTDTSDD^ PF '■ 64 



60 

[/ebi/extserv/clustalw-work/interactive/elustalw- 



: - rr^ :: ;- : : ; 5core:2430 

~> - - - 

- I nent seated f/ebi/extserv/clustalw-work/inter, 

^0060731-05435846. alnj 



■TRDPELR^r? 1 " - - f x " - > :H 



^vFi^FKGT-Vi- ;:■ ;A'."A.~ Vf;u, :'F'.: CAA YWRRQAENVANFLKKGSLAGVDGELQ US 
VANFLKKGSLAGVDGRLQTRSYENQQGQ— RVYVTE' . E. - 25 . GYSG 117 



TRG DPFPFGQDQNHQYPNEKGFGRIDDDPFANDGQPi DISDDDLPF 16-3 

GQGGOH FGGGQNEPAPFGGSGNNQNRNQG- - NS FNDDPFANDGKP 1 DISDDDL PF 1 7 0 



.(hi. 



Sequences (1:2) Aligned. Score: 54 

- 3 " £ile created: f /ebi /extserv/clustalw-wcrk/int-er.sor iv*/ci u< 

20060731-05480066. dndj ' 
Start of Multiple Alignment 

; j 

- 

Group 1: Sequences: 2 Score: 2356 

~~ ~ 're^ed t/ebi/extserv/clustalw-work/interactive/clusta 

f EQ176 1 ^ ' - " -" c - AVATFTLAVNRPFTNQSYENQEGRR- fVTS 

SEQ176 VQFI,EPKGTSEQRGATAGGYYQGERETDFIQCWWRRQAENVAHFLKKGSTACV " 1 

B.haledurai , t<- — 1 t i 

SEQ176 RG- - DP- FPFG0D0MHQY PNEKG — FGRI DDDPPANDGQP I DIS n DDI PF 3 64 

B_ha,lodurans FGGGSPNNPMGGNDPGQQSGGSGRQSGGFSEDPFANDGKPIDISDDDLPF 168 



i 



*" a i/eoi/extserv/clustalw-work/iRteractive/clust 
ces: 2 Score: 2277 

09 f^T creat ec; [Aibi/extserv/ciuscalw-work/interactive/clustal. 

' : " LT " : :?: -- Fy - F - - A7AT FTIJWNRPFTNQSYEHQEGRRVYVTEVVADSV 60 

v;;-;^^--^^ % 

?!^!!f! SE f GATAGGYYQGE ^J DFI QCyWRRQAE,NVANFLKKGSL,AGVDGRLQTR 120 



5QPIDISDDDLPF 164 
5-SIDISDDDLPF 161 



